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,
. , Aghassi and Bertsimas [1] Hayashi, Yamashita, and
Fukushima [10] , . ,




Nash . , Nash
. Hayashi [101 , Nash .
, , (Second-Order
Cone Programming : $S\propto P$) [21 , , Nash
(Second-Order Cone Complementarity Problem: SOCCP)
. , Hayashi [10] , $N$
Nash . , , Aghassi [11 Hayashi
[101 , ( )
, . , ,
Nash . * Hayashi [10]
, 2 Nash
SOCCP .
, . $X$ , $X$
$\mathcal{P}(X)$ . $\Re_{+}^{n}$ $n$ . ,
$\Re_{+}^{n}:=\{x\in\Re^{n}|x_{i}\geq 0 (i=1, \ldots, n)\}$ . $x\in\Re\uparrow l$ , $||x||$ $:=\sqrt{x^{T}x}$




. $i\in\{1, \ldots, N\}$ , $X^{j}\in\Re^{\prime n_{l}}$ $i$ , $S;\subseteq\Re^{\prime llj}$
, $f_{j}$ : $\Re^{\prime l11}x\cdots x\Re^{\prime\prime 1N}arrow\Re$ . ,
, .
$x:=(x^{j})_{j=1}^{N}$ , $x^{-l}$ $:=(\mathfrak{r}^{j})_{j=1.j\neq i}^{N}$ , $’ \iota\iota:=\sum_{=j1}^{N}n\iota_{j}$
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$rn_{-l}$ $:=m-\prime\prime l;$ , $S:= \prod_{i=1}^{N}S_{i}$ , $S_{-l}$ $:= \prod_{j=1.j\neq i}^{N}S_{j}$




subject to $\mathfrak{r}^{j}\in S$;
$i\in\{1, \ldots , N\}$ , $\overline{x}^{\dot{t}}\in\arg\min_{x^{l}\in S_{i}}f_{j}(xj\overline{x}j)$ ,
$(\overline{x}^{1}, \overline{x}^{2}, \ldots , \overline{x}^{N})$ Nash . , $\overline{x}^{I},$ $X^{2},$ $\ldots,$ $X^{N}$
, . Nash




, $N$ , Nash .
$i\in\{1, \ldots, N\}$ 3
.
1. $i$ , $u^{j}\in\Re^{\nu_{j}}$ , $f_{j}^{u^{j}}$ : $\Re^{nt_{l}}x\Re^{\prime\prime l-l}arrow\Re$
. , $i$ | $u^{j}$ , .
$U_{i}\subseteq\Re^{\nu_{i}}$ .
2. $i$ $N-1$ $x^{-i}$ ,
, $x^{-i}+\delta x^{-i}$ -i
. , $i$ $\delta x^{-i}$ ,
$\hat{x}^{-i}$ $:=x^{-i}+\delta x^{-i}$ , $X_{-i}(x^{-i})$ .
3. $i$ 1,2 ,
.
, $-j$ $\tilde{f_{i}}$ : $\Re^{\prime n_{i}}x\Re^{m-l}arrow(-\infty,$ $+\infty 1$
.
$\overline{f_{i}}(x‘, x^{-i}):=\sup\{f_{j}^{\iota\iota^{l}}(x^{j},\hat{x}^{-i})\wedge|\hat{u}_{l}\in U_{i},\hat{x}^{-l}\in X_{-i}(x^{-i})\}$ $(i=1, \ldots N)$ (2)




subject to $x^{j}\in S_{i}$
, Nash .
2.1. $\tilde{f_{j}}$ (2) . , $(\overline{x}^{1}, \ldots, \overline{x}^{N})\in S_{1}x\cdots x$
$S_{N}$ t $\overline{x}^{i}\in a_{\mathfrak{B}^{\min_{\lambda^{j}\epsilon S_{i}}\tilde{f_{i}}(x^{j},\overline{x}^{-l})}}$. $(i=1, \ldots , N)$ , , (3) Nash
150
. , $(\overline{x}^{1}, \ldots,\overline{x}^{N})$ (1) Nash
.
3 Nash
, Nash . , , -
[8, P89]. , 2 $X_{-i}()$ ,
.
3.1.
1. - $A$ : $Uarrow \mathcal{P}(X)$ $\overline{\iota\iota}\in U$ , $ll^{k}arrow\overline{u},$ $x^{k}arrow\overline{X}$
$x^{k}\in A(u^{k})(k=1,2, \ldots)$ $\{u^{k}\}\subseteq U,\{x^{k}\}\subseteq X$
X-\in AC , .
2. $A$ : $Uarrow \mathcal{P}(X)$ $u^{k}arrow\overline{u}\in U$ $\{u^{k}\}\subseteq U$ $\overline{x}\in A\cap u$
$\overline{x}\in X$ , $x^{k}arrow\overline{X}$ $x^{k}\in A(u^{k})(k\geq k_{0})$ $k_{0}>0$
$\{x^{k}\}\subseteq X$ , 1 .
3. - $A$ : $Uarrow \mathcal{P}(X)$ $\overline{n}\in U$ , $\overline{n}$
.
, - $A$ : $Uarrow \mathcal{P}(X)$ $\overline{u}\in U$ , $A$ .
, 1,2 $X-i$ $()$ $U$; $f^{u^{l}}$ , $S_{i}(i=1, \ldots, N)$
, .
1.
(a) $G_{i}(x^{\dot{l}}, x^{-i}, \iota\ell^{j}):=f_{i}^{l\ell^{l}}(x^{j}, x^{-l})$ $G_{i}$ : $\Re^{ltl\int}x\Re^{m_{-l}}x\Re^{\nu_{1}}arrow\Re$ ,
$(x^{j}, x^{-i}, u^{i})$ .
(b) $x^{-i}\in\Re^{m-i}$ , $X_{-i}$ : $\Re^{ln}-tarrow \mathcal{P}(\Re^{m-})$ , $X_{-},(x^{-i})$
.
(C) $U_{j}\subseteq\Re^{\nu_{j}}$ , .
(d) . , $x^{-i},$ $u^{j}$ , $f_{i}^{l/^{l}}(\cdot, x^{-l})$ :
$\Re^{\prime\prime l_{l}}arrow\Re$
$S_{i}$ .
1 $(a)-(c)$ , $\tilde{f_{i}}$ $(x^{j}, x^{-j})\in\Re^{\prime\prime lj}x\Re^{m_{-i}}$ ,
. , $l\in\{1, \ldots, N\}$ . .




3.2. [3, Theorem 9.1.1] $N$ , $i\in\{1, \ldots, N\}$
$\theta_{i}$ : $\Re^{\prime n_{i}}x\Re^{lt\iota_{-l}}arrow\Re$ $(x^{j}, x^{-l})\in S_{i}xS_{-i}$ , $x^{-i}\in S_{-i}$
151
, $\theta_{j}(\cdot, x^{-i})$ $S_{j}$ . , $S_{i}$ ,
. , Nash .
2 , (1) Nash .
3.1. 1 . , (1) Nash
.
. 3.1 , $\tilde{f_{i}}(\cdot, x^{-i})$ $S_{l}$ . , $\tilde{f_{i}}$ . , 32
, (3) Nash . , 2.1 , (1)
Nash
4 NaSh
, Nash . ,
Nash , Nash ,
. , Nash ,
. , Rosen [13]
, . ,
(Variational Inequality Problem: VIP) [61
, VIP . , ,
Nash . , Nash
VIP . , VIP , Nash
.
$f_{;}^{\downarrow I}$ . , (2)
, Nash Nash VI-P
. , $f_{i}^{ll^{j}}$ \mbox{\boldmath $\theta$}| , $\tilde{f_{j}}$ .
, , - , Nash
, - (Generalized
Variational Inequality Problem: GVIP) .
GVIP$(\mathcal{F}, S)$ . - $\mathcal{F}$ $S$ ,
$*1$ .
Find $x\in S$
such that $\xi\in \mathcal{F}(x)$ (4)
$\langle\xi, y-x\rangle\geq 0$, $\forall y\in S$
GVIP VIP , - ,
.
4.1. - $A$ : $\Re^{n}arrow \mathcal{P}(\Re^{n})$ $S\subseteq\Re^{t\mathfrak{l}}$ .
$*IF$ , VIP .
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, $x,$ $y\in S(x\neq y)$ $\xi\in A(.\mathfrak{r}),$ $’|\in A(y’)$ ,
$(x-y, \xi-\eta\rangle\geq(>)0$
, - $A$ $S$ ( ) .
41. [71 - $\mathcal{F}:\Re^{n}arrow \mathcal{P}(\Re^{n})$ $S$ , GVIP(4) ,
.
Nash GVIP . , .
4.2. $f$ : $\Re^{\prime l}arrow\Re$ , $\partial f(x)\subseteq\Re^{l1}$ $f$ $x$
.
$\partial f(x)=\{\xi\in\Re^{n}|f(y)-f(x)\geq(\xi, y-x)(\forall y\in\Re^{n}))$
, $x\in\Re^{n}$ $f$ $\partial f(x)$ - .




, $\partial_{l}\overline{f_{i}}$ , $i$ $x^{l}$ $\tilde{f_{i}}$ $\partial_{t^{j}}.\tilde{f_{j}}$
.
1 , 3.1 Nash ,
GVIP(4) . , 4.1 , (5) - $\mathcal{F}$
, Nash .




(b) $\gamma_{-i}\subseteq\Re^{\prime n_{-i}}$ , $X_{-i}(x^{-i})=x^{-i}+Y_{-i}$ .
(c) $x^{\dot{t}}$ $f_{i}^{t\iota^{j}}(:c’, )$ : $\Re^{\prime\prime\iota_{-i}}arrow\Re$ . ,
$g,\cdot$ : $\Re’’’iarrow\Re,$ $h_{i}$ : $\Re^{lllj}arrow\Re^{lll}-i$ , $f_{i}^{\iota\iota^{i}}(x^{l}, y^{-i}):=g_{j}(x^{j})+h_{i}(x^{j})^{T}y^{-i}$ .
, $y^{-l}\in Y_{-i}$ , $\theta_{i}(x^{j}):=h(x^{iT-i})y$’ $\theta_{i}$ $S_{i}$
.
2(a) , , $f_{i}^{\iota\iota^{j}}(i=1, \ldots , N)$ . ,
$2(b)(c)$ ,
$\tilde{f_{j}}(x^{j}, x^{-i})=.\max_{\hat{x}^{-l}\in\chi_{-i(x^{-i})}}.f_{j}(\mathfrak{r}^{j},\hat{\mathfrak{r}}^{-i})=f_{i}(x^{j}, x^{-l})+..\max_{()x^{-i}\in\gamma_{-i}}h_{j}(x^{j})^{T}\delta x^{-i}$ (6)
.
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41. 2 . , (7) $F$ ,
(5) - $\mathcal{F}$ .
$F(x)$ $:=(\nabla_{j}f,\cdot(x^{j}, x^{-i}))_{l=1,\ldots,N}$ (7)
, Nash . [121
.





, Nash $(S\propto CP)$ ,
.
, $\zeta$ .
$\mathcal{K}\ni M\zeta+q\perp N\zeta+r\in \mathcal{K}$ , $C\zeta=d$ (8)
, $\zeta\cdot\in\Re^{l+\tau}$ , $M,$ $N\in\Re^{lx(\prime+\tau)},$ $q,$ $r\in\Re’,$ $C\in\Re^{\tau x(l+\tau)},$ $d\in$ .
, $\mathcal{K}$ , $\mathcal{K}^{l_{j}}=\{(\zeta_{1}, \zeta_{2})\in\Re x\Re^{l_{J}-1}|||\zeta_{2}||\leq\zeta_{1}\}$ $l_{j}$ $\mathcal{K}^{\prime_{j}}$
$\mathcal{K}=\mathcal{K}^{l_{1}}x\mathcal{K}^{\prime_{2}}x\cdots x\mathcal{K}^{T_{m}}$ .
, $i\in\{1, \ldots, N\}$ $f_{j}$ $A_{i}\in\Re^{\prime\prime\iota_{i}xm_{l}},$ $B_{ij}\in\Re^{\prime n_{(}xl\prime lj}$ ,
, $c^{l}\in\Re^{ln_{i}}$ ,
$f_{j}(x^{j},x^{-i})= \frac{1}{2}(x^{l})^{T}A_{i}x^{j}+(\mathfrak{r}^{j})^{T}(\sum_{j=1.j\neq i}^{N}B_{ij}x^{j}+c^{i})$ (9)
. , $A$ ; , ,
$S_{i}$
$S_{i}=\{x^{i}|x^{j}\geq 0, e_{lllj}^{T}x^{i}=1\}$ (10)
. , $e_{l’ lj}=(1,1, \ldots.1)^{T}\in\Re^{\prime\prime l_{l}}$ . , $S_{i}$
.
. 2 $n^{j}$ $vec(A_{l}),$ $v\propto(B_{ij}),$ $j=1,$ $\ldots$ , $N,$ $j\neq i$
$c^{j}$ . vec$()$ $nt$ $P_{1},$ $\ldots$ , $p_{n\iota}^{(}$





. , $i\in\{1, \ldots, N\}$ , .
3.
(a) $X_{-i}(x^{-t})=\{x^{-i}+\delta x^{-i}|||\delta x^{j}||\leq\rho_{ij}, e_{t_{j}}^{T}\delta x^{j}=0(j\neq i)\}$
(b) $U_{j}=\{\iota\iota^{j}\}$
3(a) , $e_{l_{j}}^{T}\delta x^{j}=0$ , $e_{lj}^{T}(x^{j}+\delta x^{j})=1$ $e_{n_{j}}^{T}x^{j}=1$ . ,
$\rho_{i\dot{\text{ }}}(i, j=1,2, \ldots, N, j\neq l)$ .
, . [12] .
5.1. (9) (10) , 3
. , Nash .





$B_{1,..\cdot..\cdot N}A_{N}]$ $O$ (11)
Nash .
, Nash , SOCCP(8) . 3 ,
$i$ (3) $\tilde{f_{i}}$ . $(x^{i})^{T}B_{ij}\delta x^{j}$
, $B_{jj}^{T}x^{j}$ $\pi j$ $:=\{x^{j}|e_{mj}^{T}x^{j}=0\}$ $(I_{lj}-m_{j}^{-I}e_{m_{j}}e_{mj}^{T})B_{jj}^{T}x^{j}$
$\rho ij$ ,
$\overline{f_{i}}t^{iiiTiiT}x,x^{-})=\frac{1}{2}(x)A_{j}x+(.\mathfrak{r})\sum_{j=1,j\neq i}^{N}B_{ij}x^{j}+c_{i}^{T}x^{j}+\sum_{j=1,j\neq l}^{N}\rho_{ij}||\overline{B}_{ij}^{T}\mathfrak{r}^{j}||$
. , $\tilde{B}_{ij}=B_{ij}(I_{m_{j}}-m_{j}^{-1}e_{ll_{j}}e_{m_{j}}^{T})$ . , ) $j_{\dot{\ovalbox{\tt\small REJECT}}}\in\Re$ ,




subject to $||\tilde{B}_{jj}^{T}x^{j}||\leq y_{ij}$ $(j=1,2, \ldots , N, j\neq i)$ , $x^{j}\geq 0$, $e_{m_{j}}^{T}.\kappa^{j}=1$
$S\propto P(12)$ KKT (Karush-Kuhn-Tucker) SOCCP .
$\mathcal{K}^{\prime\prime\iota_{j}+1}\ni[_{\dot{4}}^{\mu}\#]\perp\{\begin{array}{ll}1 00 \tilde{B}_{ij}^{T}\end{array}\}[_{X^{t}}^{\}ij}]\in \mathcal{K}^{m_{j}+1}(j=1,2, \ldots, N, j\neq i)$
$\Re_{+}^{m_{j}}\ni \mathfrak{r}^{j}\perp A_{j}x^{j}+\sum_{j=1..j\neq i}^{N}(B_{j.\int}x^{j}-\tilde{B}_{ij}\lambda^{jj})+c^{j}+e_{llt^{Sj}}\in\Re_{+}^{lllj}$ , $e_{m_{j}}^{T}x^{j}=1$
\iota ij $=\rho_{ij}(j=1, \ldots, N, j\neq i)$
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, $\lambda^{ij}\in\Re^{\prime\prime lj},$ $Sj\in\Re$ , $/\downarrow ij\in\Re$ . Nash




$i\in\{1, \ldots, N\}$ , .
4.
(a) $X_{-i}(x^{-l})=\{x^{-i}\}$
(b) $U_{i}=D_{A_{i}} x\prod_{J=1,j\neq i}^{N}D_{\#_{if}}xD_{l}$
, $D_{A_{j}};=\{A_{j}+\delta A_{i}\in\Re^{\prime n_{jX\prime\prime lj}}|||\delta A_{j}||_{F’}\leq\rho_{A_{i}}\},$ $D_{B,j}$ $:=\{B_{jj}+\delta B_{jj}\in\Re^{m_{I}xm_{j}}|$
$\Vert\delta B_{ij}||’\cdot\leq\rho_{R_{j\int}}\},$ $D_{i}:=\{c^{j}+\delta c^{i}\in\Re^{\prime ll_{l}}|||\delta c^{j}||\leq\rho_{(}.i\}$ , $\rho_{\lambda_{i}},$ $\rho s_{ij}\rho_{c^{l}}(i,$ $j=$
$1,$
$\ldots,$
$N,$ $j\neq i$ ) .
4 , (3) .
$\tilde{f_{i}}(x^{i-iiT}x)=\frac{1}{2}(x)(A_{i}+\rho_{A_{t}}I)x^{l}+(c^{j})^{T}x^{i}+\sum_{j=1,j\neq l}^{N}((x^{j})^{T}B_{ij}x^{j}+\rho g_{ij}||x^{j}||||x^{j}||)+\rho_{i}||x^{j}||$
(13)
, $y\in\Re^{t1},$ $z\in\Re^{\prime\prime t},$ $\rho\geq 0$ ,
Il
$M||_{f} \cdot\leq p||M||r\leq\rho\max y^{T}Mz=\max(z\otimes y)^{T}vec(M)=||z\otimes y||\rho=\rho||y||||z||$
. , $\otimes$ [11, Sections 4.2 and 4.3].
4 , . , [121 .
5.3. (9) (10) , 4
. , Nash .
, 3 Nash , 1 (d)
. , $A_{j}\succeq O$ $A_{l}+\delta A_{j}\succeq O$
, $\delta A_{j}$ , $x^{-i}\in S_{-i}$ $f_{j}^{ll^{j}}(\cdot, x^{-i})$
.
, 4 , Nash $S\propto CP(8)$ .





subject to $||x^{l}||\leq\backslash i$ , $x^{j}\geq 0$ , $e_{m_{j}}^{T}x^{j}=1$
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, SOCP(14) KKT .
$\mathcal{K}^{ln_{i+l}}\ni[_{X^{j}}^{J’ i}]\perp[_{(A_{i}+\rho_{A_{j}}l)x^{j}+\sum^{j--1,j}B_{ij}x^{j}+e_{m_{j}}s_{i}-\lambda^{j}+c^{j}}\sum Nj=1,j\neq i$
$\Re_{+}^{m_{l}}\ni\lambda^{j}1x^{i}\in\Re_{+}^{\prime n_{l}}$ , $e_{m_{j}}^{T}x^{j}=1$
, $\lambda^{l}\in\Re^{n1\int}$ , $si\in\Re$ . Nash ,
$j\in$ $\{$ ], . . . , $N\}$ KKT , (15) $||x^{j}||$ ,
, SOCCP(8) . , $Zj\in\Re,$ $u^{j}\in\Re^{n_{j}}$ SOCCP
.
$\mathcal{K}^{m_{l}+1}\ni[_{X^{j}}^{\gamma_{j}}]\perp[_{(A_{j}+\rho_{A,}I)x^{l}+\sum_{j=1,j\neq i}^{\sqrt{}^{\neq j}}}\sum jN=1,\cdot\rho_{B_{ij}}B_{ij}z_{j}x^{j}+\rho_{i}+e_{m_{t}}s_{j}-\lambda^{j}+c^{l}]\in \mathcal{K}^{\prime tl_{i+1}}$, $e_{m_{j}}^{T}x^{j}=1$
$\Re_{+}^{lll\int}\ni\lambda^{i}1x^{j}\in\Re_{+}^{l\prime lj}$ , $\mathcal{K}^{\prime n_{j}+1}\ni[_{x^{j}}^{z_{j}}]\perp[_{u^{j}}^{y_{j}}]\in \mathcal{K}^{\prime\prime\iota_{j}+1}(j=1, \ldots, N, j\neq i)$
(16)




Nash . , (SOCCP) , [91
. ,
, Nash . , ,
3.$06GHz$ CPU 1GB , MATLAB 7
. Nash , Nash
.
, (9) .
$A_{1}=\{\begin{array}{lll}27 -4 9-4 l8 09 0 l9\end{array}\},$ $B_{1,2}=\{\begin{array}{lll}6 2 l3-3 -10 0-4 -4 3\end{array}\}$ $B_{1,3}=\{\begin{array}{lll}-l0 6 l0-l9 0 -7l2 -10 -l\end{array}\}$
$B_{2,1}=\{\begin{array}{lll}5 -3 -20 -12 -2l3 2 3\end{array}\}$ , $A_{2}=\{\begin{array}{lll}l8 -7 2-7 41 02 0 l8\end{array}\}$ , $B_{2.3}=\{\begin{array}{lll}-4 -9 10 5 l21 5 -3\end{array}\}$
$B_{3,1}=\{\begin{array}{lll}-7 l7 l07 -4 -13-l0 -l0 0\end{array}\}$ $B_{1,2}=\{\begin{array}{lll}-3 4 0-l3 \backslash 43 9 l\end{array}\}$ $A_{3}=\{\begin{array}{lll}24 9 -l.79 28 -5-l7 -5 3l\end{array}\}$
$c^{1}=c^{2}=c^{3}=[0 0 0]^{T}$
, Nash $(\overline{x}^{1}, \overline{.\mathfrak{r}}^{2}, \overline{x}^{3})$ ,
$\overline{x}^{1}=$ ($0$ . )0, 0.4967, 0.5033), $\overline{x}^{2}=(0.7036,0.0000, 0.2964)$ , $\overline{x}^{3}=(0.0831,0.4304,0.4866)$
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. , Nash ,
, , $X_{-i}(\mathfrak{r}^{-i})(i=1 , 2, 3)$ , 5.1 3
. , $i,$ $j=1,2,3(j\neq i)$ $\rho ij=k$ , $k=0.05,0.1,0.2$
. $k$ Nash
. ] $k$ Nash . , 1 ,
,
. Nash , $k=0.05,0.1,0.2$
Nash . 1 ,




$A_{1}=$ $\{\begin{array}{lll}12.486 l.249 5.650l.249 2.5l6 4.36l5.650 4.36l 13.980\end{array}\}$ $B_{12}=\{\begin{array}{lll}-5.\infty 5 -7.403 -4.152-1.459 -8.2l5 -2.511-6.228 -3.783 -5.306\end{array}\}$ $B_{13}=\{\begin{array}{lll}-8250 -8.5l4 -7.015-8.l78 -2.222 -l.\oe 1-2\alpha)4 -5.367 -4.486\end{array}\}$
$B_{21}=$ $\{\begin{array}{lll}-7236 -2.l75 -5.223-l980 -7579 -3.14l-3.l80 -4678 -l.l55\end{array}\}$ $A_{2}=\{\begin{array}{lll}2.064 3.041 3.2283.041 6.563 2.3413.228 2.34l 14.720\end{array}\}$ $B_{23}=\{\begin{array}{lll}-5.420 -l.l53 -1.5l4-4.874 -66l0 -3.6\infty-7.74l -7763 -5.577\end{array}\}$
$B\backslash |=$ $\{\begin{array}{lll}-2.338 -o_{98l}\sim -6.l97-7.629 -4.076 -4.w6-5.475 -6.967 -6.298\end{array}\}$ $B_{32}=\{\begin{array}{lll}-3.9l2 -3.988 -l.043-4.867 -1.407 -l.98l-4.844 -7.2l2 -3.992\end{array}\},$ $A_{1}=\{\begin{array}{lll}34.478 -l3.084 -l.478-13.084 17336 -l.243-1.478 -I243 20.047\end{array}\}$
$-$ , 1 2 , 3 .
158
$c^{1}=c^{2}=c^{3}=[0 0 0]^{T}$
, Nash $(\overline{.\kappa}^{1} , \overline{x}^{2}, \overline{x}^{3})$ $*\backslash$
1: $(\overline{x}^{1}, \overline{x}^{2}.\overline{x}^{3})=($ (0.7152, 0.0108. 0.2739), (1.0000, $0.\alpha xn$ , 0.0000). (0.2337, 0.5006, 0.2658) $)$ ,
2: $(\overline{\mathfrak{r}}^{1}, \overline{x}^{2},\overline{x}^{3})=$((0.6714, 0.3040, 0.0246), (0.5958, 0.2082, 0.1960), (0.2084, 0.4564, 0.3352)),
3: $(\overline{x}^{1}, \overline{x}^{2}, \overline{x}^{3})=$((0.4896, 0.5104. 0.0000), (0.0000, 0.6879, 0.3121), (0.1952, 0.3596, 0.4432))
, Nash , $U_{i}$ $X_{-i}(x^{-i})(i=1,2,3)$ ,
52 4 . , $\rho_{A_{j}},$ $\rho_{B_{ij}},$ $\rho_{t^{j}}$. .
$\{\begin{array}{lll}\rho_{A_{1}} \rho\#\iota_{-} \rho_{l_{13}}\rho_{B_{1}}\underline{,} \rho_{A_{-}} \rho_{\beta_{-1}}\rho p_{31} \rho\#_{32} \rho_{A_{3}}\end{array}\}=\{\begin{array}{llll}0,0l+ k 0.01 0.0l0.0l 0.0l+k 0.0l0.0l 0.0l 0.0l+k\end{array}\}$
$\rho_{c^{1}}=\rho_{c\sim}=\rho_{3}=0$
, $k=0.1,0.5,1.0$,1.1485, 15 Nash .
, , , SOCCP
, *4 10 , .
. 2 $k$ Nash . ,
2\sim 4 , .
. Nash , ,
$k=0.1,0.5,1.0$, 1.1485, 1.5 Nash . ] ,
2 . 2\sim 4 , $k$ ,
. , $k=$ 1.1485 , , $k=1.5$
Nash .
$*3$ , Nash , [14] .
$r4$









, , $[1, 10]$ Nash ,
$N$ , ( )
, Nash . ,







, . , Nash
, , Nash
. ,
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